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mm&] mmm 

M 1 X M 2 1-x ( 0 < x < 1 ) 

Ml :Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Z r, Hf, W,' Y, Mo, Nb 

£i£ fete 2 icfBISa^aMfcSSS. 

t&fBTMffi± &C7£f& $ *u * ■kMirh mmibfr 
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m i x m 2 1 _ x ( o < x < 1 ) 

Ml : An, Pt, I r , Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : Ta, Ti, Zr, Hf, W, Y, Mo, N b 

[if#£9] ffjfBAy 4 V *JV 2**y 9 frMliJ*^ (0<x<l) 

^^l/jfuya^ (0<x<l) a^&'J, ISfgBTaP««ttI rjf£&3 3i: 
^V^^/JSlVa^ (0<x<l) ISflBTSP«ffitt^ , 9f : ^MT»S 

ttrsasi«#s £ B«fa±§pmii £ <r> m tc r^; 

Ml x M2 1 _ x ( o < x < 1 ) 

Ml : Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Zr, Hf, W, Y, Mo, Nb 
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[ff#£l4] IcIBAUTMti, >T U ^^A^^^^MlrJaj^ (0<x< 1 ) 

M 1 X M 2 j_ x ( 0 < x < 1 ) 

Ml :Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : Ta, Ti, Z r, Hf, W, Y, Mo, Nb 

-e ^ s *i & r ^ ;i/ 7 r * * \% & # S *e s *i t v ^ s * £ £ m &l £ -* z> ¥ 

M 1 X M 2 1-x ( 0 < x < 1 ) 

Ml:Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 



M 2 : T a , Ti, Zr, Hf, W, Y, Mo, Nb 
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Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, Co, Fe, Ni 
Ta, Ti, Zr, Hf, W, Y, Mo, N b^^^$20^1/-^f)f 

[0 0 0 1] 

[0 0 0 2] 

^itft^=E'J (FERAM) te, *j?38tt, £«#ifrf£, m 
[0 0 0 3] 

[0 0 0 4] 
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tf&»D&^o z.<Dfc&>. S/U nymWil ±tcKfbS/U 3>I2 SMITHS, 

[0 0 0 5] 
C»W^iB^ Lie) 

[0 0 0 6] 

B£&ieii£^j®L j e>irvx£#>, 3&§im# (pzt) ft©ti®swtt}i, ^¥ 

[0 0 0 7] 

»>^^>'J3W h^-r K (TaSiN) #@BiHA U 7J1 £ 
[0 0 0 8] 

[0 0 0 9] 
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[0 0 10] 

*mw<Dmm. ^mi^mmmm±j>zm^nr^mm^^ 

Ml x M2 1 _ x (0<x<l) 

Ml :Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M2 : Ta, Ti, Zr, H f , W, Y, Mo, Nb 

a 

[0011] 

iz &m $ n x v \ & r a % # t -r s o 

[0 0 12] 

##gf9!©fl3&, lt^l*fc«2^C|B*©^^«^CfeV^T, msh^^ 

£/ U a > ^ ^ ^ tf> ^ T ti "e & 3 ^ i: 5: # fit £ "* £ = 
[0013] 

[0014] 

*»w©m5tt, m&m&t=.\*2izmMo)¥m{bgkmiz&^T. mmmmi* 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

■+ 3 mn#fr & £ f§*#« i: , fufHS§«ftJi-t $ ft _fc9S*ffi £ £ fit*. 

Ml ^2^ (0<x<l) 

Ml : Au, Pt, I r , Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : Ta, T i , Z r , Hf, W, Y, Mo, Nb 
T*^$ ft* 7^ 77^it ttffiMAfr ?>&5^ U 71 &*tf Sl«#^r * ^ ^> * 

[0 0 18] 

U i^^/l/JSli^Ta^ (0<x<l) ^&!&5Ii:feMi:t5. 
[0019] 

£j$ Jfc iEffc * a ^ 1/ - ^ >r > ^ ® £ is ti d £ £ m » £ ir 3 „ 

[0 0 2 0] 

) I rtfT?&S£;ii: 

[0 0 2 1 ] 

#3gfP!£>3l l 2 Ji, ft#£8lcSB*<z>¥#fl#ISK:fcv*T, IJIB^UrStt, 
*>^^x>y^^±tC^Sftfc>r U ^'t7A^>^;i/Mlr x Ta 1 _ x (0<x< 1 
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[0 0 2 2] 

i&iBiim#:s^i«fSB±»*ffii: ©raters 

M1 X M2 1 _ X - ( 0 < x < 1 ) 

Ml:Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Z r, Hf, W, Y, Mo, Nb 

[0 0 2 3] 

, >f U S^Adr^^MIrJa^ (0<x<l) *^^5^il?:#t^t5 0 
[0 0 2 4] 

M1 X M2 1-X (0<x<l) 

Ml :Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , ' T i , Zr, Hf, W, Y, Mo, Nb 

[0 0 2 5] 

»©*^7C* £ tf r £ & £ 1" £ . 
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[0 0 2 6] 

M 1 X M 2 1-x ( 0 < x < 1 ) 

Ml :Au, Pt, Ir, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Z r, Hf, W, Y, Mo, Nb 

[0 0 2 7] 
[0 0 2 8] 

•CSS. 

[0 0 2 9] 

if t 7 0 0^C 1 - 6 O^0iMMlT^5. £ A y # U > 
iC^tltf, 3S«fflS»SV^ttJ»«iSffilSJ±7 0 O'CnmtftZ. -fcfeMOCVD 
SlCjcfttf, SiSI«6 0 0 - 6 5 0iCiIi:^§ o LfrL&#?>, 
&{C<fc*W£, 7 0 0 TCSIilJ&o T fe*»IBCD^ 'J 7ltt7 ; E;i/7 7 
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[0 0 3 0] 

So 

[0 0 3 1 ] 

*i§0^(D^i7«, ^frais^ffitc, z(D±micm 

Ml x M2 1 . x ( 0 < x < 1 ) 

Ml :Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : Ta, Ti, Z r , Hf, W, Y, Mo, Nb 

T-m s ti & r ^ ;i/ 7 r * * r=. it 5 & e> & * a u t js * ^ •* z> x a & tf cr. 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 
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[0 0 3 5] 

ifrfBWSWu 3-9 y. 9y f f7.^-y. nrtfrh* ^'J^f^, M. &sv^ti34x 

[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

M 1 X M 2 1-x ( 0 < x < 1 ) 

Ml :Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, N i , V, Cr 

M 2 : T a , Ti, Z r, Hf, W, Y, Mo, Nb 

rt*/ 9 Z> <fc O IC L 3 £ ZftWtt "T -5 = 

[0 0 3 9] 

A 9 y 9 fl/M I ^Ta^fr f> ft 6 £ £ & £ 1" -5 . 
[0 0 4 0] 
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Ml x M2 1 . x (0<x<l) 

Ml :Au, Pt, I r, Pd, Os. Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Z r , Hf, W, Y, Mo, Nb 

[0 0 4 1] 
[0 0 4 2] 

[0 0 4 3] 

M1 X M2 1 _ X (0<x<l) 

Ml : Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M 2 : T a , Ti, Zr, Hf, W, Y, Mo, Nb 

[0 0 4 4] 
[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

##§J8©|g2 0&, ¥&#g«^®±lcmJ*3ftfcSffiS:-£#* 

Au, Pt, I r , Pd, Os, Re, Rh, Tu, Cu, Co, Fe, Ni 

Ta, Ti, Zr, Hf, W, Y, Mo, N b j&*e>fcSf&2 (Z) ^fr £ •£ 

& -5 a* U y Jf fc^t? r £ £ f £ = 
[0 0 4 8] 

I rTaPt T*& £ Zl £ £ #ft £ 1" 3 „ 
[0 0 4 9] 

[0 0 5 0] 

*«qfCMV^n-6^yTS (M 1 X M 2 : (0<x<l) ) hbt 

te, 

Au 0.4 Fe 0.6' Au 0.35 Ti 0.65' Au 0.35 Zr 0.65^ Co 0.40 Hf 0.60' Co 0.5 Mo 0.5' C °0.5 
Ta 0.5^ 

• • • CoT i , CoW , CoY , CoZr , CrT i , CuHf , CuTa , CuZr , FeMo , FeT i , Fe W , FeY , FeZr , Hf N i , Hf V , 
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IrNb.IrTa, MoNi ,MoRe,MoRu,MoZr ,NbNi ,NbPd,NbRh,NiTa,NiTi ,NiW,NiY,NiZr ,0sT 
a , OsW , PdT i , P tW , P tZr , ReTa , ReW , RhZr , RuW , RuZr , VZr , WZr & E J^jiffl nff8 T* & £ 0 
[0 0 5 1 ] 

±ffl 2 Tttffc-^ftfcfBL Au, Pt, Ir, Pd, Os, Re, Rh, T 
u, Cu, Co, Fe, Ni, V, C r ^e>&*» 1 <D?)V-'7£.* Ta, Ti 
, Zr, Hf, W, Y, Mo, N b ^ e>*S» 2.©y^-^ P>-€-n-?*l*iRS 

[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

*l§^©^l(Dmfe^ffi(D^*^^-vA 0 ^^li, Bitc^-J^K, 
M#*^A2/*©*>^^-5 t >^ , ^y3±tC^StlfeJ|gJSl OOnmCIr 

I^e>j5:sraiifii5 m?2 1 o nmopzT^&ftssftsimfrJs 6 
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[0 0 5 6] 
[0 0 5 7] 

-ebT0^L^VNT iJf£J:t>\ TiNlSMLfe©^, ®2 (b) JC^ 

koiz, z.<Dny*z b*-;i/ft{cwF 6 £mv^cvD?£{;:<i: y jtypxry 

[0 0 5 8] 

fit, EI2 (c) lC^-Ti:e>{C> *A°y# U >^tCi Vmmi 0 O nm<D 
Ir Q A T* Qm6 fr*)te&rtV TM4 ZBf%-tZ> 
[0 0 5 9] 

3CD(Z)*>, BI2 (d) iZ.B-f£oiZ, XA'-y # U >^&JCi: UJU?1 0 0 n m 
[0 0 6 0] 

fit, iifBAU 7»;l3J:tfTS&Wi5 £a°#-^>^L£^ 3©_tMJcH 
2 (e) lC^-tJ:e>tC, J: »J PZT*JKS:^"t5 0 fltRTA^ 

JCJ:*;, 6 2 5ri^M7--Mg5:lT, 6 jWg&StlS 

o 

[0 0 6 1] 
[0 0 6 2] 

[0 0 6 3] 

[0 0 6 4] 
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it a u y m T*mm & m± s n s „ 

[0 0 6 5] 
[0 0 6 6] 

mm I 0 0 nmCOr^^^T^IrQ^TaQ gjfil, JKJ? 1 0 0 n mffl I r Mt<D 

mm<b<Di/-hm.m*. lxio'^tftot, is^wtbriaisiift^. 

[0 0 6 7] 

ZtlbZMom (I rjf 5 hT^;i/7TXlr 0 _ 4 Ta 0 _ 6 M4) tf)#£&C J: U SMI 
[0 0 6 8] 

^-^'in^, &5gg©8tell£#5£fc#'T?£S. $^(C^^, IrTaJffCPt 
& iB X. I r TaP t M *> ^$fr T? & £ - 
[0 0 6 9] 

[0 0 7 0] 
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mats. 

[0 0 7 1 ] 
[0 0 7 2] 



*i 









Ta 






1*0. 2^0. 8 




0 


1*0. 4^ a 0. 6 




© 


1*0. B^O. 5 




0 


I r 0. 8^0. 4 






1*0. 8*^0. 2 






Ir 







[0 0 7 3] 
[0 0 7 4] 
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C^2] 



$2 





Ta 


1*0. 2^0. 8 


fro. <Tao. 6 


Ir 0 . sTa 0 ; s 


Ir B . 6 Ta 0 . 4 


Ir 0 . 8 Ta 0 . 2 


Ir 


F 


400 


60/400 


150/400 


140/230 


200/210 


200/60 


200 


G 


Ar 


Ar 


Ar 


Ar 


Ar 


Ar 


Ar 


F 


20 


20 


20 


2 0 


2 0 


2 0 


2 0 


E 


5 


9.6 


18.4 


10.1 


10.7 


9 


8.5 



v-.nv- (w) 

F : (s ccm) 

R:$HU— h (nm/min) 

[0 0 7 5] 

£&fc££:, ^Oh^ffiS EM^K=&04 73rMgIl 0 tC^f „ I3tgl4 
III9&, M^U 3>Jl^®iC^U n>^$:/rtTTa, I^Ta^ (X=0.2,0.4,0, 

5,0.6,0.8, : I r 0 .2 Ta 0.8^ Ir 0.4 Ta 0.6' Ir 0.5 Ta 0.5^ Ir 0.6 Ta 0.4^ Ir 0.8 Ta 0.2 ) 
[0 0 7 6] 

XRD, JtfBS EMMB^-f U A0>-£^*#2 0 - 5 0 £. 
JSifi (ifcffc) tt±»C3gSlftlSlS:3®oTV^<%><3!)'^&Sfe«>, 7^7 7^1® 



1 8 
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[0 0 7 7] 
[0 0 7 8] 

TgMSfJifc Ltlf4 0 nm£>^#>Jl3 1 , $|J? 8 0 nmffif^N h9>f 
KJf 3 2 ?:^b, r(D±jftC^J?8 0 0 n m<Z)# > ^X^>J13 Sr^Lfc*) 

f£U mmi 0 Onm^ U 5 £7£f£L£ 0 

[0 0 7 9] 

«M**T4 0 On 3 O^0il7--;i/^TofciRTA"e 6 2 5°Cfr£ 5 

fee ^<2MSM^£IS1 2Cffi^aT*^t\ 7--/l/ffe©W, IrTa©K-ft 

. KfW^*l©^ll8&«§K^«fe«)SEMJC«fcSWiffi««&fTofc. 
[0 0 8 0] 

7 0 OTCg|£*T?S/- h&ffi©«*lifc< *>^*T->0iMt&l/ 
K&&KmWZftT^&Z.£ifit>fr&. 7 7 5Xn*\*mMtf1Mfi&ttfc. RTA 
6 7 5rT^IrTa©^fc*«ttU*oTV^SJ:e)tC*Afc^, 7 O OtH^t 
W©|frffcW:8J;te>;riTV*<5. f 1X7 7 5 T3T?tt«IS!Jtf D 
[0 0 8 1] 

r^CtC, I©A'J TJf4 0 £ IttDlJI 10 0 nnKaT^^T^Irg^Ta^gJg 

%©£^TfcH»®iW£&fT ofe„ ^©Mmfctt^b bt^to 
[0 0 8 2] 

^©^^IB^T^i, RTA 6 2 5TCT?^IrTa<0!&ffc#ttC* y, 7 7 5 

rgg-cwambtf jg^ o t ^ £„ 

£ «dIC, Z<DXVTM4 0 £ LTteBlffl 0 0 nmOT^/I/^T^Irg^Ta^g 
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JS«:£J8U ttffiJBl 5 1 0 0 nmffi^ftl^ Uffctt* o fc < H«tC 

[0 0 8 3] 

-e©^±ia^itT'«, R T A 6 2 5r-e^IrTatf)$Ht#teC£ »J, 7 7 5 
TCIIT'W^^IoT^S. RT A 6 2 5 T3T?S¥IrTa©|ftfl:#tt £ * o 

[0 0 8 4] 

$ e>lCjt$fc09fc It, ^'J7S4 0 UTOJRJ? 1 '0 0 n m(DMitJ U A 
IrOgSSr^-tSilfcfetC, til 5 &*ft-e*UgJ? 1 0 0 nm©>f V W k. 

[0 0 8 5] 

■e©J^*±iaJt«!ffif©#3i-ett, RTA 7 2 5t;T?;g^IrTa#|&ffcl,TlBaSL 
[0 0 8 6] 

T3<JD©PBT?* >^*^>©BMb&lfc&5 fcfrofc. IrTaT*&, S/- h 
IWftii^^^RTA 6 2 5 , C^P>I^Tag#:<^)|ftffc^©roTV^Sii:*«S 

EMfi^iCcfc yto^ofc. 

[0 0 8 7] 
[0 0 8 8] 

[0 0 8 9] 

r^tc, #2M<Dfl4cz)||^SUcc>VNTlft^t-£o faiBfg3 (Dli^llT'teA* 

2 0 2002-3017336 
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[0 0 9 0] 

Ell 3tC^1"i;e)(C, 7J1 l/T&J? 5 0 nm©T^;i/7T 

^Ir Q 4 Ta 0 6 jf 4 OatU dCDjJfJC&J? 5 0 nm®7 : E;i/7 7^Ir 0<2 Ta ()i8 
I4 0b &ftELfe—M}3£©Ay Lfc*>©T?&S. f LTlSt LTJi 

[0 0 9 1] 
fit, 7--;i/^©»i^£M£L£o 

RTA 6 7 5iCgIt, 3g^6D A* U TM<DWti£ifi1& r »J , 7 2 5^ 
T tt * > ^ t- > CD ifc-ffc T? V x -& d ^ o . 

4 0 a U Z.<D±MKfR&.S 0 nmCD7^77^Ir 0i8 Ta 0i2 l4 0 b fc^Jf 
Ife-IilfflAU 7«£, ±mm^mm^ 0 nm6D7 ; E;i/77;Ur0 2 Ji4 0 b 

[0 0 9 2] 

^©MH. Pt/Ir0 2 / Ir 0 4 Ta 0<6 / WfltJg^tt, RTA 6 2 5 TCTJWCDlft'ffctfjB 

Pt/ Ir 08 Ta 0>2 / Ir 0>4 Ta 06 / W*3fCtt, RT A 6 2 5 n^Ir^Ta^ 
6 ©l*ffc#5i#RTA 6 7 5^T?W<3DBfrffc#j@doTV^5. 
[0 0 9 3] 

S&JC, Pt/ Ir 0<2 Ta 0>8 / Ir 0e4 Ta 0#6 / W»3g7?tt, RTA6 7 5'CT*Ir 0 2 Ta 
0 gfeiUPlrQ^TaQ^gCOBft-ffc^Ji*. RTA 7 2 5 °C T*V<DmitifiMZ. o T V^ 0 
[0 0 9 4] 

^oTd(D^T^iIr 0 2 Ta 0 gSraJfbfc^lC, A' U 7S»*#iSV^ fctffc 
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[0 0 9 5] 
[0 0 9 6] 

#uc #fgBj!©^5<z)ii^0Mcc^Tt&Ep!i-3 o z&mxitmi 4izm-?£ 

e>lC AUTSS:3S«JifcU, ti l 5 h Ltlff 1 0 0 n m(D^7f tl?: 

mvk pzT«^e>j&sgasiaft*6 mii7 4ot:©RTAi:i 
a.s =te»{c, pt^e>«;5ms.i 5 zmit~mm<DAv rt it, ir 

S:AU7tSfe4!){32©AUrl4 2 h VX I r JS£#tJ;i£ £ tC I rtW (# 
>^f>^7^l3) ©tg^SPJf S: 3^*1^3© A U 714 3 £ LTIrTafcfflVN 

[0 0 9 7] 

nm<Z>Ir0 2 M^e>3a5S»l fflA'U 714 1 fc, £©T®lClRff 5 0 nm(D4 V *? 
?AJffr<3&£3!2<DAy 7M4 2. £ £tcBIJ*5 0 nm(D7 ; E;i/7 7Xlr 0 _ 4 T 

[0 0 9 8] 

?£IC, 3C0*|§^(D||5(Z)^^^CJ:6m«^$:ffiV^fe^ilm#:^^A 0 ^' 

&-r*/vziymiRi<Dmm&mm<KL* mitt/ v^ym 2 &° —t* 

ifti/'j3>l2^H0 0nmi:lfe o 
[0 0 9 9] 

0 nm0f^l3 1, Hi? 8 0 nmffif^N h7-<KS3 2 
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bT, WFgSrfflV^CVDSSJCj: UWJR3 
[0 10 0] 

* U >^IC J: *JK^5 0 nm^T^^^T^IrQ 4 Ta Q >6 M^e>^^H3 ®7lU 7 
14 3. Z<D±J8 ICJBSJ3 5 0 nm<D-f U y9AI*»e)45«2ffl^y 714 2, 
3 ^tC^(Z)±MlC^j¥6 5 nm©Ir0 2 M35>^ft**l C^'J 714 1 £7£f£U 
3 £lCCI©±tf £KJ?1 0 0 nm©^7ftI^^j:5il6?:MtS. 
[0101] 

#UC, (T8P) *fSl5<D_htC, !/;i/y^/j&ic<fcoT, ^fl*^M6hb 
TPZTSSr^-ra. Pb(CH 3 C00) 2 -3H 2 0, Zr(t-0C 4 H g ) 4< Ti (i-0 

c 3 h 7 ) 4 ©«^»»[S:Mv^. r©il^M5:^^>3-Mfct, i 5 or; (S 
ft, &Tlwib) K9>f3i7-#H^tcfev^T4 0 OfptfHR 

ftjfcfcfTofc. ;Hx& 5 0*1 USB bfc«, 0 2 #H^Ct*»-e, 4 0 0i3 0^©i 
'^S$:^bfeo f ITRTA7 4 0TC<D*g||<ffc7---;i/&ffV^^2 1 0 nmtf) 
PZTJBfr 6 S^bfe. irttt PbZ^Ti^OgJCfeV^ 

T, x^0. 5 2 £bT («TPZT (5 2 • 4 8) tmt>~t) , PZTS&^bT 

[0 10 2] 

££IC, 3SH«#S 6 ©_tlC, SJStt^ytfU >yicj:y I r®;i3«fctflr0 2 
2jf^it(Z)±§pm@ fc^*. ritit 2 0 0 nm<Z> 

JSStC^lRbfe. ^<Z)J:e>&CbT, ga9§«#3f-V^>* 
[0103] 

£ © J: 3 tC b T 3 ft ®Mntk 3f -V A° S/ * tt, JB£Mfc& ^^y^Ts^fy^ 
9#'3<0gft<ffctt#e>ft'f, #»0gMfc%j@£oT^fcVN. 

015 (c) {C3(Z)&§§«#:3f-W^>#(PZT (210nm)/Pt(100nm 
) / Ir 0 2 (6 5 nm) / Ir ( 5 0 n m) / Ta (50nm) / W (lOOnm) )^3£tf> 
t:^7 L y S/*4$tt&iW5£bfc*Sai£^f. Jfc«0)fc«>Jc«1ifc®Si*#Jg 

T, 4o©#at&f&!*bfc. 
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[0104] 

f %2(D%m. : PZT (2 1 0 nm) / Pt (lOOnm) / Ir Og (6 5 

nm) / Ir (5 0 nm) / Ir Q 4 Ta Q gjf (5 0nm) / W (lOOnm) % ^3©^ 
& : PZT ( 2 1 0 n m) / Pt ( 5 0 n m) / Ir O g ( 6 5 n m) / Ir ( 5 0 n m) 
/ Ir Q 4 Ta Q 6 Jf (5 0nm) / W (lOOnm) , ^4©#5g : PZT (2 1 0 nm) / 
Pt ( 1 0 0 n m) / Ir 0 2 ( 6 5 n m) / Ir ( 5 0 n m) / I r 0 .4 Ta o.6® ^ 50n 
m) / W (100 n m) , % 5 <Z)«Ji : PZT ( 2 1 0 n m) / Pt ( 1 0 0 n m) / Ir 
0 2 (6 5 nm) / Ir ( 2 5 n m) / Ir Q 4 Ta Q 6 M (50 nm) / W (100 nm) , IC 

ovATgiis (b) (e) {c, iy^n^m^i^tc^^m-to m 

15 (f) i*&m<nfr&lz$yyx9-y7^?x*tete<mfci/Vnym±lzBf& 

V^ft&^GDW, IrTaCDM^i^CTV^tf, V^tl t>&$?& t U 
[0 10 5] 

m i © a u r if © n t>m < & o x ^ -5 as# 7? mm # ti # £ d fe . 

[0 10 6] 

„ #{C, ±gPMfeJ:t) J TBP*1iO)5l^{ClrTaAy TM&^t-^i:, lOOt 
[0 10 7] 

iiI5T% IrTaliT^;i/7TXX&^^, ±M\z-? 1 ?l L ')-M*l&fo'*&z.£K. 
[0 10 8] 
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[0109] 
[0 110] 

J:IH#H56^-eii, 3$rat«#j8li:bTPZT&JSv*Tv*s#, ^C%^fl«^T 
&*lfc£. ifflD.fc^fcfcfiD&JB^Tfc.fcV*. Ba^igO^ SrBi 2 Ta 2 0 g £ 

[0 111] 

mw$zm^&mnfom*m^t~^o^mn-v-&z>o mit*sv ^ym 2<z>±izm 

fS*W\ ^©±(CSrTi0 3 , (Sr, Ba)Ti0 3 ©/*n ^*#>f h*t£&^i*£ft3i*sMI 
[0 112] 
[0 113] 

-u±mmbTgt~&o\z, *$&m\z&n^ tiinxr^ 

M 1 x m 2 1 _ x ( o < x < 1 ) 

Ml :Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 



ffifEff 2002-3017336 



#2 001-254696 



M 2 : Ta, Ti, Zr, Hf, W, Y, Mo, Nb 

^©^fifclt^sr fc*?tt6. ifej^ot, i§«#s^e>©^it©&ttffi 

So 
So 

[0 5] ##§^CD^ 2 omMJ&niC £ W 3 IrTa©#flj£.fcfc £ /£fflHK$i featf SEH^ 
[0 6 ] #$&*!©& 2 ©HJfrgffltfC feWS IrTa©$gj£J£ £ jfcBtfKffi fca*?* SEM^ 
[0 7 ] ##§f8©f| 2 ©HJg^tC IrTa©Jjflj£jt £ f&mftM £ SEM^ 
[08] #$8 W CD H 2 © HftgTg ffi fC Yt Z> I rTa© frfl^ifc £ f&m^U £ 7jk SEM^ 

[0 9 ] ^mmcom 2 ©lyg^jstc ^wa ina^^it n zb? sEm 
[01 0] ^m^<^m2(Dmmmmiz^^^ir(Dm^t^m^:u^'tsEm 
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[011] *»W©*3©||J(g^J»tCJ:S^#^fS©*5iS:^-r0-e*S. 

mi 2] m^&ft&M®? --/burnt h^.mn(Dm^^-tmx^ 
[014] *mm(D%i5<Dmmmm^££&mmfa**v<DW&zm*mx*&z 

a 

[015] ^^©^so^jfi^jiijcisgasim^^^u^t^-rus/^^tt* 

[016] IrTa©j|flj£fctr-*tefc©Wfi*£a* , rBT?&5. 

[017] .^^©sfifsm^^^u fe^-rei"?**. 

[018] RffllSia^^^U^SiWHT?**. 

1 j/'Ja>IS 

2 IftftS/Uii^Jg 

3 ZyVxr-yf^tf 

4 A U 7M 

5 IBS? 

6 &mmfom 

7 
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[06] 
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[0 7] 
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[09] 




8 ffiSE4f 2 0 0 2 - 3 0 1 7 3 3 6 
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[01 0] 




[mil] 
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10 l 
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io- 1 t- 





— i , | , | — . 
B.E. 




a - 


Ii^lOOnmJ/Ir^T^lOOnm), 


i 
t 
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K 
u 




i 
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r C 


Pt(175nm)/Ir a J\ 6 (100nm) 


t o— O - 


: d - 


■O- Pt(175nm)/kO 2 (100nm) 




- e * 


-A- - IrflOOnmVIrO- ( lOOnm) 












— • — • — • - 


r °- 








1 . 1 . 1 


i . i 
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400 



500 
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600 



700 



[013] 




ZZZZZZZZZZZZ2T 



25 
32 
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-40 



-4 -2 0 2 4 
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[016] 




29(deg) 



[Hi 7] 
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mm] 

mm) myitis*, xf&m&i&am »j & uc * v^ai*#^ ■* 

Ml x M2 1 _ x 

Ml : Au, Pt, I r, Pd, Os, Re, Rh, Tu, Cu, 
Co, Fe, Ni, V, Cr 

M2:Ta, Ti, Z r , Hf, W, Y, Mo, Nb 

a 

mmm mi 
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